CRITICAL ITEMS LIST

PROJECT: SRMS

SYSYEM: MECHANICAL ARM SUBSYSTEM
ASS'Y P/N: -1&- SHEET:

ASS'Y NOM T 1
FMEA FMEA RAME, QTY, & FAILURE MOODE FALLURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. pravinG aff. AND oN 2/1R
DESIGNATION CAUSE END [TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3720 2 CAPTURE/ MODE: CANNOT CLOSE OR DESIGN FEATURES
SNARE CAPTURE/ OPEM SNARES. cemeccanecnmass
MECHAMISN SHARE DRIVE L0SS OF
orY-1 TRAIN CAPABILITY 1O GEARS ARE LUBRICATED WITH DRY LUBRICANT WHICH HAS BEEN RATED
PART OF BETWEEN THE CAPTURE OR AND WAS INITIALLY QUALIFIED TO HAVE A MISSION LIFE CAPABILITY
S1140E1477 SWARE CLUTCH | RELEASE PAYLOAD OF GREATER THAN 424 MISSIONS, HOWEVER, RECENT FLIGHT DATA
-3 AND BACKUP IN PRIME MODES. INDICATES LIFE MAY BE LOWER AND A TEST PROGRAMME HAS BEEN
CLUTCH WILL ARM WILL REMAIN PLANMED TO EVALUATE THE GEAR LUBRICANT LIFE.
HOT ROTATE. LI#P DURING
AUTO CAPTURE ALL SRMS GEARS ARE DESIGNATED 1N ACCORDANCE WITH AGMA
CAUSE(S): SEQ. STANDARDS TO GIVE A MININUM OF INFINITE LIFE. THE DEFINITION
(1) SE1ZED OF INFINITE LIFE IS THE CONDITION WHERE 10*%7 MESH CYCLES OR
GEARS WORST CASE MORE AT THE APPLIED LOAD WILL NOT RESULT IN TOOTH FAILURE.
(2) SNARE UNEXPECTED FOR THIS (THESE) GEAR {S) THE CALCULATED LIFE WAS NOT BASED OR
BRAKE FAILS PAYLOAD MOTION. CONTROLLED BY CONSIDERATIONS OF STRESS, BUT INSTEAD VERE SIZED
ENGAGED INCOMPLETE 70 SATISFY SPECIAL CONSTRAINYS. CONSEQUENTLY, THE MESH [S WELL
CAPTURE/RELEASE WITHIN THE DEFINITION OF TNFINITE L1FE AND THE FAILURE MODE
{3) SEIZED SEQUENCE. STATED [N THE FMEA 1S REMOTE.
OUTPUT UNABLE TO :
BEARING ON RELEASE THE SOLID FILM LUBRICANT SYSTEM USED IS LUBECO $95.
SNARE CLUTCH PAYLOAD. CREW THIS COMPRISES A SPRAY AND CURE (400 DEGREES F)
ACTION APPLICATION OF MOLYDEWUM OSSULPHIDE, IN AN [N ORGANIC
(k) SEIZED REQUIRED. BINDER APPLIED PER PPS:28:11 AND 28:13. BURWISHING AND RUN IN
1NPUT PER SPAR PPS 28:14. THE LUBRICATED SEARING 1S TORQUE
BEARING ON REDUNDANT PATHS TRACED TO ENSURE ACCEPTABILITY PER SPAR PPS.28:%.
BACKUP REMAINING
CLUTCH. cceeesemsnanns THE LIFE OF THE BEARING LUSRICATION HAS BEEN ANALYZED USING
BACKUP EE ULTIMATE LOADS TO EVALUATE HERTZIAN STRESSES. ULTIMATE LOAD =
(5) SELZED RELEASE. 1.4 X WORKING LOAD. THE LUBRICANT ON ALL BEARINGS [S GOOD FOR
EE::;&EQ‘" OVER 400 MISSIONS USING THE ULTINATE LOADS.
THE END EFFECTOR BRAXE [S A MAJOR BOUGHT-OUT-PART WHICH 1S
SUPPLIED BY HONEYWELL SPERRY CORPORATION AND MEETS OR
ENCEEDS THE REQUIREMENTS OF SPECIFICATION SPAR-SG.451 FOR
P/N 511400574-18-3 AND SPAR-SG.1093 FOR P/N 5114002219-1.
IHE CALIPER BRAKE TNCORPORATES MANY DESIGN FEATURES TO IMPROVE
THE BRAXES CAPABILITY AND GIVE WIGHER RELTABILLTY AS FOLLOWS:
- SLIP TORQUE CAPABILITY UP Y0 85 0Z-IN.
~ TGTAL INTERNAL CONTAINMENT OF FRICTEOM DEBRIS WITH THE USE
OF LABYRINTH PATHS AND THE PLACEMENT OF THE FRICTIONW DISKS
ON THE OPPOSITE END OF THE BRAKE SHAFT FROM THE PINION GEAR.
- MECHAHICALLY REDUNDANT SLIDING SPLINES FOR THE CALIPER DISX.
- MECHAWICALLY REDUNDANT LOCATING PINS WITH VESPEL SLEEVES FOR
DISK LOCATION.
- BEARING LOADS ARE REOUCED BY A 5 TO 1 FACTOR OVER THE
ORIGINAL E/E SMARE BRAKE P/N 511400574-3.
- SLIDING SURFACES ARE LUBRICATED WITH MOLYBDEWUM DISULFIDE.
- BEARINGS ARE WET LUBRICATED M1TH SRAYCOTE 3iL-38RP.
- AIR GAP CANM BE ADJUSTED MITHOUT BRAKE DISASSEMBLY.
THE BRAKE DESIGN FEATURES THAT LIMIT THE POSSIBILITY OF AN
- OPEN OR SHORT CIRCUIT IN YHE WINDINGS ARE THE SAME AS THE
d FEATURES FOR THE CLUTCH DISCUSSED PREVIOUSLY [N THIS CIL ITEM.
. THE FOLLOWING IS A L1ST OF DESIGN CHARACTERISTICS THAT LIMIT
THE POSSIBILITY OF AN OPEN OR SHORT CIRCUIT IN THE UNIT
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CRITI®' ! ITEMS LIBT PROJECT: SRMS SYSTEM: MECHANICAL ARM SUBSYSTEM
FMEA FHEA MAME, QTY, & FALLURE MODE FAILURE EFFECT HOMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. prauine REF. AKD oN 2/1R
DESIGNATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3720 2 CAPTURE/ MODE : CANNOT CLOSE OR WINDINGS:
SNARE CAPTURE/ OPEN SHARES.
MECHANTSM SNARE DRIVE LOSS OF THE INSULATION SYSTEM IS CLASS 185 (185 DEGREES C) OR BETTER
ory-1 TRAIN CAPABILITY 10 AND IS PROVEN THAOUGH YEARS OF USE.
PART OF BETWEEN THE CAPTURE OR
S1140E147T SNARE TLUTCH RELEASE PAYLOAD THE WIRE USED IN THE UNITS 1S HEAVY ML MAGNET WIRE WHICH HAS
-12-3 AND BACKUP IN PRIME MODES. AN _EXTRA COAT OF INSULATION ON THE MAGMET WIRE.
CLUTCH WILL ARM WILL REMAIM
HOT ROTATE. LEMP DURING THE VINDINGS ARE PREBAKED AFTER THE MINDINGS ARE FORMED BUT
AUTO CAPTURE PRIOR 1O IMPREGNATION. THIS IS A STRESS RELIEVING OPERATION OF
CAUSE(S): SEQ. BOTH THE COPPER MIRE AWD THE INSULATION, PERFORNEC TO MINIMIZE
(1) SENZED ANY DEGRADATEOM DURING PROCESSING.
GEARS WORST CASE
memeeeeene KAPTON TAPE 1S APPLIED OVER THE BOBBIN AND WINDINGS D.D. 10
{2) SNARE UNEXPECTED PROTECT THE MAGNET MIRE DURING PROCESSING AND INSTALLATION.
BRAKE FAILS PATLOAD MOTION.
ENGAGED INCOMPLETE THE UNIT 1S IMPREGNATED WITH 100X SOL1D EPOKY THAT IMPROVES
CAPTURE /RELEASE YHE COIL MECHANICAL PROPERTIES ESPECIALLY DURING VIBRATION AND
(3) SEIZED SEQUENCE. HELPS THE UNIT RUN COOLER BY ENCREASING THE EFFECTIVE THERMAL
outPUE UNABLE TO CONDUCTION WETHIN THE WINDING MASS.
BEARING ON RELEASE
SNARE CLUTCH PAYLOAD. CREW IT SHOULD BE NOTED THAT THE MAGNET WIRE USED IN THE WINDINGS
ACTION OF THESE UNITS IS SINGLE STRAKD.
(&) SEIZED REQUIRED.
INPUT 70 LIMIT THE POSSIBILITY OF A LOSS OF INPUS VOLTAGE DUE TO AN
BEARING ON REDUNDANT PATHS OPEN LEAD WIRE ALL SOLDERING IS ACCOMPLISHED BY OPERATORS
BACKUP REMAINING \HO ARE TRAINED AND CERTIFEED TO NASA NHB 5300.4 (3A)
CLUTCH. P STANDARD, AS MODIFIED BY JSC OBBOOA.
(5) SELZED RELEASE. THE SRAKE USES FOUR PINS PRESS FITTED INTO THE CORE 10 HOLD
GEAR TRAIN THE ARMATURE FROM ROTATING AND TO ALLOW AXIAL SLIDING FOR
BEARTNGS. ENCAGEMENT AMD DISENGAGEMENT. THE FOLLOMWING IS A L1ST OF
CHARACTERISTICS 10 LIMIT THE POSSIBILLTY OF THE BRAKE
:nouguc-w OUE TO MECHAMICAL BINDING BETWEEM THE PINS AND THE
LES.
THE HOLES IN THE ARMATURE AND BRAKE CORE ARE MATCH-BORED
¢JIG BORED) TO ASSURE GOOD AL1GHMENT.
IHE ARMATURE HOLES ARE 0.004 YO 0.005 INCH LARGER THAN THE
CORE PINS VO ASSURE ADEQUATE CLEARANCE.
MEASUREMENTS ARE PERFORMED TO CONFERM A MIKIMUM OF 0.002 INCH
RADIAL PLAY BETWEEN THE TWO ASSEMBLED PARTS.
IHE UNIT 1S TESTED A MINIMUM OF SEVEN TIMES DURING ACCEPTANCE
TESTING FOR POTENTIAL BINDING. THE TEST CONSISTS OF APPLYING
FULL RATED LOAD TORQUE WITH THE UNIY ENGAGED. A VOLTAGE 1S
THEN APPLIED TO DISENGAGE THE UNIT. THE TIME FROM APPLICATION
OF VOLTAGE UMTIL FULL DISENGAGEMENT IS MEASURED. ANY BIKDING
OF THE ARMATURE WOULD EITHER PREVENT DISENGAGEMENT OR CAUSE AN
EXCESSIVE VIME DELAY.
THE PINS ARE LUBRICATED WiTH HOLYBOEWUM DISULFIOE.
THE HEAVIEST AMOUNY OF FRICTION MATERIAL DESRIS IS GENERATED
DURING THE CALIBRATION RUN-TM OF THE UNIT. THE RUN-1N
CONSISTS OF ROTATING THE UNIT IN OME DIRECTION AT 50 RPN FOR
& TOTAL OF 16 HOURS MINIMUM USENG A DUTY CYCLE OF 10 SECONDS
-------- v urun SUPERCEDING DATE: D6 OCY B7 APPROVED BY: DATE: 24_JuL 91 CIL REV: _2




CRITICAL I1TEMS LIBT

PROJECT: SRMS

SYSTEM: MECHANICAL ARM SUBSYSTEM
ASS'Y P/N: S la- SHEET:

ASS*Y NOMERCLATURE: ERD EFTECTOR. 3
FMEA FMEA NAME, QTY, & FAILURE MODE FALLURE EFFECY HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. prAWING REF. AND on 2/1R
DESIGNATION CAUSE END 1TEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3720 2 CAPTURE/ MODE : CANNDT CLOSE OR ENGAGED AND THEW 10 SECONDS DISENGAGED. THE UNITS RECEIVE A
SHARE CAPTURE/ OPEN SHARES. VERY LIMITED ANDUNT OF SLEPPING DURING ON MISSION USAGE.
MECHAN I SM SHARE ORIVE LOSS OF DEBRIS IS PREVENTED FROM ESCAPING FROM THE -3 CLUTCH USED N
QryY-1 TRATN CAPABILITY TO THE S1140E1470-3 END EFFECTOR WITH A LABYRINTH NETWORK.
PART OF BEYWEEN THE CAPTURE OR
51140E1477 SNARE CLUTCH | RELEASE PAYLOAD THE AIR GAP OF THE UNIT IS VERIFIED 7O MEET A MINIMUM VALUE
-12-3 AND BACKUP IN PRIME MODES. 8Y THE END PLAY TEST (LARGESV APPLIED LOAD) DURING ACCEPTANCE
CLUTCH WILL ARM WILL REMAIN TESTING.
HOT ROTATE. LIMP DURING
AUTO CAPTURE THE STRIPDOMM AND IMSPECTION OF FLIGHT HARDWARE RETURNED
CAUSE(S): SEQ. FOR REFURBISHMENT HAS REVEALED THAT A SIGNIFICAMT AMOUNT OF
(1) SEIZED FRECTION MATERIAL OEBRIS MAY HAVE ACCUMULATED AT THE UNIT
GEARS WORST CASE END-OF-LIFE. IT 1S VERY UNLIKELY: HOMEVER, THAY SUFFICIENT
cmesewoass FRICTION DEBRIS COULD ACCUMULATE BEHIND THE ARMATURE OR
(2) SHARE UNEXPECTED SEIWEEN THE FRICTION SURFACES, SO AS TG AFFECT THE LMITS
BRAKE FAILS FAYLOAD MOTION. PERFORMANCE
ENGAGED INCOMPLETE
CAPTURE /RELEASE THE END EFFECTOR PRIME AND BACK-UP RELEASE CLUTCH DESIGNS
(3) SEIZED SEQUENCE. UTELIZE THREE BEARINGS, TWO CF WHICH ARE IDENTICAL. THE
outPUT UNABLE TO BEARINGS ARE PERMANENTLY LUBRICATED WITH WET LUBRICANT. THE
GEARTNG ON RELEASE 140 IDENTICAL BEARINGS ARE SEALED WITH TEFLOM SEALS AND THE
SNARE CLUTCH | PAYLOAD. CREM OTHER 1S SEALED WITH TEFLON COATED FIBREGLASS SEALS, BOTH
ACTION SIDES, TO PREVENT THE INGRESS OF DEBRIS.
(4) SEIZED REQUIRED.
INPUT THE BEARING ANALYSIS USES ULTIMATE LOADS TO DETERMINE THE
BEARING OM REDUNDANT PATHS MARGINS OF SAFETY OF THE LUBRICANT. THE FACTOR BETWEEM WORKING
BACKUP REMAINING LOADS AND ULTIMATE 15 1.4. THE LUBRICANT FAILURE STRESSES ARE
cLUTCH., | mmemeeemmeee-e- LOWER THAN THE BRINELLING STRESS. LIFE FOR ALL BEARINGS 1S
BACKUP EE GREATER THAN 400 MISSIONS BASED UPOM THE ABOVE CRITERIA.
(5) SEIZED RELEASE.
GEAR TRAIN THE ALLOWABLE COMTACT STRESS FOR THE LUBRICANT IS ABOUT 1/5TH
BEARINGS. THE ALLOVABLE COMTACT STRESS FOR THE BEARING, THEREFORE THE
LUBRICANT PROPERTIES DICTATE THE DESIGN, THE BEARENGS AS A
RESULT ARE LIGHTLY LOADED AND SURFACE FATIGUE IN THE BEARING
MATERIAL IS NOT A VIABLE FA1LURE MODE.
THE GREASE LUBRICANT USED 1S BRAYCOTE 601 (FORMERLY 3L-38RP)
WHICH HAS A PERFLUDRINATED POLYETHER OIL BASE WHICH 15 VERY
STABLE UNDER VACUUN ENVIROMMENT.
THE GREASE IS APPLIED IN PRECISE QUANTITY TO EACH BEARING.
BEARINGS ARE LOCATED IN NON-DEBRIS PRODUCING AREA OF
ASSEMBLY.
THE GEAR TRAIN BEARINGS EMPLOYED IN THIS SECTION OF THE
CAPTURE/SNARE MECHANISH ARE PERMANEMTLY LUBRICATED WITH DRY
N FILM LUBRICANT AND ARE LOCATED SUCH THAT THEY PRESENT A VERY
TORTUGUS PATH TO THE INGRESS OF FOREIGN MATERIAL. THERE HAS
BEEN NO PREVIOUS HISTORY 1N QUALEFICATION TESTING OF THESE
BEARINGS SE1ZING.
THE BEARINGS ARE PROCURED BY SPAR AND MEET, OR EXCEED THE
REDUIREMENTS OF SPECIFICATION SPAR-SG.393.
FREPARED BY: MEWG SUPERCEDING DATE: 0&_0CT 87 APPROVED 8Y: DATE: 24 JUL 91 CIL REV: 2
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CRITICAL ITEM8S LIST PROJECT: SRMS

SYSTEM: MECHANLCAL ARM SUBSYSTEM
ASS'Y P/N: - 18- SHEET: [

- - ASS'Y W H
FMEA FMEA | NAME, QTY, & FAILURE MODE FAILURE EFFECT HOMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraulng REF. AND oM 2/1R
DESIGNATION CAUSE END LTEM CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3720 2 CAPTURE/ MODE : CANNOT CLOSE OR ACCEPTANCE TESTS
SHARE CAPTURE/ OPEN SNARES. | = -===----=esesese
MECHANISM SHARE DRIVE 105§ Of THE EE ASSEMBLY IS TESTED TO THE FOLLOWING ACCEPTANCE
orY-1 TRAIN CAPABILITY TO ENVIRONMENTS :
PART OF SETWEEN THE CAPTURE OR
S1140E1477 SNARE CLUTCH | RELEASE PAYLOAD © VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 7
-1t- AND BACKUP IR PRIME MODES.
cLUTCH WIkL ARN WILL REMAIN O THERMAL VACUAM: +70 DEGREES € TO -25 DEGREES C (1 172
HOT ROTATE. LIMP DURING CTCLESY 1 X 10%*6 TORR
AUTO CAPTURE
CAUSE(S): SEQ. THE EE ASSEWBLY IS FURTHER TESTED IN THE IK THE RMS SYSTEM
(1) SEIZED TEST (1PS18 RNS STRONGBACK AND TP552 FLAT FLOOR TESTS) MHICH
GEARS WORST CASE VERIFIES THE ABSEWCE OF THE FAILURE MODE.
(2) SHARE UNEXPECTED QUALTFICATION TESTS
BRAKE FAILS PATIOAG MOTION, | =m==-ces-sesoece---
ENGAGED INCOMPLETE THE EE ASSEMBLY QUALIFICATION TESTING CONSISTED OF THE
CAPTURE /RELEASE FOLLOWING ENVERONMENTS:
(3) SEIZED SEQUENCE. )
QUTPUT UNASLE 10 O VIBRATION: LEVEL AND DURATION - REFERENCE TABLE 7
BEARING OM RELEASE
SNARE CLUTCH :g%g:n CREV 0 SHOCK: 20G/11 WS - 3 AKES (& DIRECTIONS)
(4) SE1ZED REQUIRED. O THUERMAL VACUUM: +81 DEGREES C TO -36 DEGREES C (6 CYCLES)
INPUT 1 X 10%%6 TORR
BEARING ON REDUNDANT PATHS
SACKUP REMAINING O WUMIDITY: 95% RH (65 DEGREES C MAINTAINED FOR 6 HRS)
CLUTCH. | m==-eememeeeees 45 DEGREES C 70 30 DEGREES C 1N 16 HRS)
BACKUP EE 0 CYCLES 260 HRS.
(5) SEIZED RELEASE.
GEAR TRATN 0 EMC: NIL-STO-461A AS MODIFIED BY SL-E-0002 (TEST
BEARIKGS. CEOY, CEO3, CSO1, CS02, CS06, REOZ (N/B))
© STRUCTURAL STIFFNESS AND LOAD TEST
FLIGHT CHECKOUT
PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987
!
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CRITICAL ITEMB LIST

PROJECT: SRMS

SYSTEN: MECHAMICAL ARM EQBS‘I'STEH
ASS'Y P/N: S 1&- SHEET:

- ASS'Y NOMERCLATURE: EAD EFFECTON 5
EMEA FMEA NAME, QTY, & FAILURE MNODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. prawING REF. AND oN 2/1R
DESIGNATION CAUSE END ITEM CRITICALETY SCREENS: A-PASS, B-PASS, C-PASS
3720 2 CAPIURE/ MODE : CANNOT CLOSE OR QA/INSPECT 1OHS
SHARE CAPTURE/ OPEN SNARES. seiesmescaanen
MECHANTSH SNARE DRIVE LOSS OF
ary-1 TRAIN CAPABILITY 10 UNITS ARE MANUFACTURED UNDER DOCUMENTED QUALITY CONTROLS.
PART OF BETVEEN THE CAPTURE OR THESE COMTROLS ARE EXERCISED THROUGHOUT DESIGN
S1140EV4T77 SNARE CLUTCH RELEASE PAYLOAD PROCUREMENT, PLANMING, RECEIVING, PROCESSING, FABRICATION,
-18-3 AND BACKUP IN PREME MODES. ASSEMBLY . TESTING AND SHIPPING OF THE UNITS. MANDATORY
CLUTCH WILL ARM WILL REMAIN INSPECTION POLNTS ARE EMPLOYED AT VARIOUS STAGES OF
NOT ROTATE. LINP DURING FABRICATION ASSEMBLY AND TEST, GOVERNMENT SOURCE
AUTO CAPTURE INSPECTION 1S INVOKED AT VARIOUS CONTROL LEVELS.
CAUSE(S): sEQ.
(1) SEIZED RECEIVING INSPECTION VERIFIES THAT THE HARDWARE RECEIVED IS AS
GEARS WORST CASE IDENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO DAMAGE HAS
ceemeecens OCCURRED DURING SHIPNENT, AND THAT APPROPRIATE DATA HAS BEEW
(2) SNARE UNEXPECTED RECEIVED WHICH PROVIDES ADEQUATE TRACEABILETY INFORMATION AND
BRAKE FAILS PAYLOAD MOTION. IDENTIFIES ACCEPTABLE PARTS.
ENGAGED INCOMPLETE
CAPTURE JRELEASE PARTS ARE INSPECTED THROUGHOUT MANUFACTURE AND ASSEMBLY AS
(3) SEIZED SEQUENCE . APPROPRIATE TO THE MAMUFACTURING STAGE COMPLETED. THESE
OUTPUT UNABLE 10 INSPECTIONS 1NCLUDE,
BEARING OM RELEASE
SHARE CLUTCH PAYLOAD. CREW BEARINGS RECEIVE DIMENSIONAL INSPECTION AT THE SUPPLIER
ACTION AND VERIFICATION BY SPAR RECEIVING [NSPECTION.
{4) SEIZED REQUTRED. PRE-ASSEMBLY INSPECTION VERTFIES CIRCULARITY OF BALL
INPUY TRACKS AND INNER/OUTER RACE DIAMETERS. AFTER ASSEMBLY
BEARING ON REDUNDANT PATHS PRIOR TO LUBRICATION, RADIAL CLEARANCE MEASUREMENTS ARE
BACKUP REMAINING TAKEN. FOLLOMING LUBRICATION, RUN-1M/BURNISHING AND
CLUTCH. ecsmesneen CLEANING OF DRY LUBE BEARINGS, SPECIALIZED BEARING -
BACXUP EE INSPECTION EQUIPMENT AT SPAR IS USED TO VERIFY QUALITY AND
(5) SEIZED RELEASE. STICTION LEVELS THROUGH STRIP CHART RECORDING OF TORQUE
GEAR TRATN TRACES. BEARINGS ARE THEN RETURNED YO THE SUPPLIER FOR
SEARINGS. FINAL RADIAL CLEARANCE MEASUREMEMTS. GOVERNMENT SOURCE
INSPECTION 1S ENVOKED ON ALL BEARING PROCUREMENTS.
GEAR INSPECTION, BEFORE GEAR LUBRICATION AND RUN- 1K A
COMPOSITE ERROR GEAR CHECKER IS USED TO VERTFY THAT INVOLUTE
F0RM_ PITCR CIRCLE CONCENTRICITY AND PITCH DEAMETER ARE TO
ORAVING REQUIREMENTS. THIS INSPECTION ALSO INCLUDES TEXTURE
EVALUATION. AFTER LUSBRICATION, GEARS ARE VISUALLY INSPECTED 1O
COMFIRN APPROPRIATE LUBRICANT APPLICATION AND GEARS ARE THEN
#UM-IN, CLEANED AWD VESUALLY INSPECTED.
THE SPRING RETURN MECHANISM IS TNSPECTED AND MANUALLY OPERATED
[N ACCORDANCE W1TH THE REQUIREMENTS OF SPAR-TM.1657 TO VERIFY
CORRECT OPERATLOW OF MECHANISM. AFTER 1WTEGRATION TO THE END
EFFECTOR ASSEMBLY, PRIOR TO ACCEPTANCE TESTING THE MECHANISN
1S FUNCTIONALLY TESTED TO THE REQUIREMENTS OF SPAR-TN.1727.
) INSPECTION VERIFIES THAT KETTED PARTS ARE CORRECT PRIOR TO
. ASSEMBLY AND TRACEABILITY INFORMATION RECORDED.
INSPECTEOM TO DRAVING 1S CONDUCTED THROUGHOUT THE ASSEMBLY
PROCESS, INCLUDENG INSPECTION OF LOCKING, WLTNESSING OF
YORQUING AND APPLECATION OF TORQUE STRIPING.
PRE-ACCEPTANCE TEST INSPECTION, MHICH INCLUDES AN AUDIT OF
LOVER TIER INSPECTION COMPLEEION, AS BUILT CONFIGURATION
VERIFICATION 7O AS DESIGH ETC., (MANDATORY ENSPECTION POINT).
PREPARED BY: MFWG SUPERCEDING DATE: 06 OCT 87 APPROVED 8Y: DATE: 26 JuL 91 CIL REV: _2
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CRITICAL ITEMB LIST

PROJECT: . ,
ASS'Y NOMEHLLATURET END EFFECION

SYSTEM: MECHANICAL ARM SUBSYSTEM
ass*Y P/N: STILOETL70-TE-3 $

HEET:

A

FMEA FMEA | WNAME, aTY, L FAILURE MODE FAILURE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF . REV. prAVING REF. AND ) 2/10
DESIGNATION CAUSE END ITEM CRITICALETY SCREENS: A-PASS, B-PASS, C-PASS
3720 2 CAPTURE/ MODE : CANNOT CLOSE OR A TEST READINESS REVIEW (TRR) MHICH INCLUDES VERIFICATION OF
SHARE CAPTURE/ OPEN SNARES. TEST PERSONNEL, TEST DOCUMENTS, TEST EQUIPMENT CALIBRATION/
MECHANISM SNARE DRIVE LOSS OF VALTOATION STATUS AND HARDWARE CONFIGURATION S CONVENED BY
Qry-1 TRAIN CAPABILETY TO QUALLTY ASSURANCE [N COMJUNCTIOM WITH ENGINEERING
PART OF BETWEEN THE CAPTURE OR RELTABILITY, CONFIGURATION CONTROL, SUPPLIER AS ABPLICABLE
SV140E1477 SHARE CLUTCH | RELEASE PAYLOAD AND THE COVENMENT REPRESENTATIVE, BRIOR TO THE START OF ANY
-12-3 AND BACKUP IN PRIME MODES. FORMAL TESTING CACCEPTANCE OR QUALIFICATION).
CLUTCH WILL ARM MELL REMAIN
NOT ROTATE. LENP DURING ACCEPTANCE TESTING (ATP) INCLUDES, AMBIENT, VIBRATION
AUTO CAPTURE AND THERMAL-VAC TESTING, (SPAR/GOVERMMENT REP. - MANDATORY
CAUSE(S): . INSPECTION POINT)
(1) SEIZED
GEARS WORST CASE SRMS SYSTEMS [NTEGRATION, THE INTEGRATION OF MECHANICAL ARM
---------- SUBASSEMBLIES AND THE FLIGHT CABIK EQUIPMENT TO FORM THE SRMS.
(2) SWARE UNEXPECTED INSPECTIONS ARE PERFORMED AT EACH PHASE OF JNTEGRATION WHICH
BRAKE FAILS PAYLOAD MOTION, INCLUDES GROUNDING CHECKS, THRU WIRING CHECKS, MIRING ROUTING,
ENCAGED INCOMPLETE INTERFACE CONNECTORS FOR GENT OR PUSH BACK CONTACTS ETC.
CAPYURE/REI FASE
(3) SEIZED SEQUENCE . SAMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBIENY
ouTPUT UNABLE TO PERFORMANCE TEST. (SPAR/GOVERNNENT REP. - MANDATORY INSPECTION
BEARING OM RELEASE POINT)
SNARE CLUTCH | PAYLOAD. cREW
ACTION
(4) SE1ZED REQUIRED.
TNPUT
BEARING OM REDUNDANT PATHS
BACKUP REMAINING
CLUTCH. | =-eemwemsmnee-e-
BACKUP EE
(5) SE1ZED RELEASE.
GEAR TRAIN
BEARINGS.

sUunEDCERTUN RATE. NA T A7

APPROVED BY:
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CRITICAL ITEM8 LIBT

PRUJECT: SRMS SYSTEN: MECHANICAL ARM SUBSYS!(H
- ASS'Y NOMENCLATURE: ERD _EFTECTOR ASS'Y P/N: -8 - ~ 77 SHLET: 7
FMEA FMEA | WNAME, OTY, & FALLURE MODE FAILURE EEFECT HOWR / FUNC. RATEONALE FOR ACCEPTANCE
REF. REV. pRAWING REF. AND ON 2/1R
DESIGNATION CAUSE ENB [TEN CRITICALITY SCREENS: A-PASS, B-PASS, C-PASS
3720 2 CAPTURE/ MODE : CANNOT CLOSE OR FAILURE HISTORY
SHARE CAPTURE/ OPEM SNARES. | = =eeeeeemmmceee-
MECHANISHM SHARE DRIVE 10SS OF
ary-t TRAIN CAPABILITY 10 THERE HAVE BEEN NO FAILURES ASSOCIATED WITH THIS FALLURE
PART OF SETMEEN THE CAPTURE OR MOOE OM THE SAMS PROGRAM.
S1140E1477 SNARE CLUTCH RELEASE PAYLOAD
-18-3 AND BACKUP [¥ PRIME MODES,
CLUTCH WILL ARM WILL REMAIN
HOT ROTATE. LIMP DURING
AUTO CAPTURE
CAUSE(S): SEQ.
(1) SEIZED
GEARS VORST CASE
(2) SNARE UNEXPECTED
BRAKE FAILS PAYLOAD MOTION,
ENGAGED 1NCOMPLETE
CAPTURE/RELEASE
(3) SE1ZED SEQUENCE.
oUTPUT UNABLE Y0
BEARING ON RELEASE
SNARE CLUTCH | PAYLOAD. CREW
ACTION
(4) SE1ZED REQUERED.
INPUT
BEARING OK REDUNDANT PATHS
BACKUP REMAINING
CLUTCH, | mmmeeemaeeenes
BACKUP EE
(5) SEIZED RELEASE.
GEAR TRAIN
BEARINGS.
PREPARED BY: HEMG SUPERCEDING DATE: 06 OCT 87 APPROVED BY: DATE: 26 JuL 91 CIL REV: _2
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CRITICAL ITEMB LIBT PROJECT: SRMS

SYSTEN: HECIlMl!I:ll ARM SUBSYSTEM
ASS'Y P/A: S 1&- SHE:

ASSTY NOM : £1: __ 8
FMEA FMEA NAME, OTY, & FAILURF MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF . REV. praiNG REF, AND oN 2/1R
DESIGNATION CAUSE Lup 1TEM CRITICALLITY SCREENS: A-PASS, B-PASS, C-PASS
3720 2 CAPTURE/ MODE: CANNOT CLOSE OR OPERATIONAL EFFECTS
SNARE CAPTURE/ OPEN SNARES., | = -=---- tooesesasiees
HECHANISM SNARE DRIVE LOSS OF
Qry-1 TRAIN CAPABLILITY TO EE DOES NOT OPERATE NOMINALLY WHEM COMMANDED. ARM REMAINS LIMP
PART OF BETWEEN THE CAPTURE OR UNTIL €E MODE SWITCH IS TURNED OFF DURING AN AUTO CAPTURE
S1140E1477 SHARE CLUTCH RELEASE PAYLOAD SEQUENCE.
-18-3 AND BACKUP IN PRIME MODES.
CLUTCH WILL ARN MILL REMAIN CREW ACTION
¥OT ROTATE. LIMP DURING commeea- .-
AUTO CAPTURE
CAUSE(S): SEQ. FOR ANY OFF NONINAL OPERATION OF YHE EE, THE EE MODE SWITCH
(1) SEIZED SHOULD BE TURNED OFF. ATTEMPT TO CAPTURE [N THE ALTERMATE
GEARS WRST CASE MOOE. 1F THE SHARES REMALN OPEN, MANEUVER ARM AWAY FROM
—ceeeenan- PAYLOAD. IF THE SNARES ARE PARTIALLY CLOSED, ATTEMPT RELEASE
(2) SNARE UNEXPECTED USING A PRIMARY EE MODE. IF SNARES OPEN, MANEUVER THE ARM AWAY
BRAKE FAILS PAYLOAD MOTION. FAOM THE PAYLOAD. IF SWARES DON'T OPEN, ATTEMPT TO RELEASE IN
ENGAGED INCOMPLETE GACKUP MODE. IF SMARES OPEN, MAMEUVER ARM AWAY FROM THE
CAPTURE /RELEASE PAYLOAD. MAHEUVER ORBITER AWAY FRON PAYLOAD. LF SNARES CANNOT
(3) SE1ZED SEQUENCE. BE OPENED, 1N ANY MODE, EVA CAN 8E USED 10 RELEASE THE PAYLOAD
ouUTPUT UNABLE TO OR THE ARH/PAYLOAD COMDINATION CAN 8E JETTISOMED.
BEARING O RELEASE
SNARE CLUTCH :gll.g"m CREW CREW TRAINING
(4} SE1ZED REQUIRED.
INPUT CREM WILL BE TRAINED TO RECOGNIZE OFF HOMINAL EE OPERATIONS
SEARING OM REDUNDANT PATHS AND TO MANEUVER THE ORBITER AWAY FROM A FREE FLYING PAYLOAD AT
BACKUP REMAIN ING ANY TIME DURING ARM OPERATIONS.
CLUTCH. | =-m--meeeeeeee-
BACKUP EE
(5) SE!ZED RELEASE. MISSION CONSTRAINT
GEMTRAIN | | eeeeeseemeeneeeees
BEARINGS.
WHEN CAPTURING A FREE FLYING PAYLOAD, THE EE MUST BE FAR
ENCUGH AWAY FROM STRCUTURE TO PROHIBIT CONTACT REGARDLESS OF
PAYLOAD ROTATIONS.
THE EE MODE SMITCH SHOULD BE PLACED BACK TN THE OFF POSITION
[MMEDEATELY AFTER THE SPEC DRIVE TIME WAS ELAPSED.
OMRSD OFFLINE
PERFORM MANUAL CAPTURE/RELEASE FUNCTION.
VERIFY CORRECT FLAG TIMING OPEN TO CLOSE.
OMRSD ONLINE INSTALLATION
NONE
OMRSD ONLINE TURNAROUND
PERFORM MANUAL CAPTURE/RELEASE FUNCTION.
VERLFY CORRECT FLAG TIMING OPEN 10 CLOSE.
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ASS'Y MOMENCLATURE: ERD EFFECTOR 9
FMEA FMEA | NAME, aTv, & FAJLURE MODE FAILURE EFFECT HDMR / FUNC. RATEONALE FOR ACCEPTANCE
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DESIGNATION CAUSE END FTEM CRITICALEYY SCREENS: A-PASS, B-PASS, C-PASS
3720 2 CAPTURE/ MODE : CANNOT CLOSE OR
SHARE CAPTURE/ OPEN SNARES.
NECHANTSM SNARE DRIVE LOSS OF
orY-1 TRAIN CAPABILLTY TO
PART OF BETWEEN THE CAPTURE OR
5114081477 SHARE CLUTCH | RELEASE PAYLOAD
-18-3 AND BACKUP IN PRIME MODES.
CLUFCH WILL ARM WILL RENAIN
NOT ROTATE. LIMP DURENG
AUTO CAPTURE
CAUSE(S): SEq.
{1) SEIZED
GEARS WORST CASE
(2) SHARE UNEXPECTED
BRAKE FAILS PAYLOAD MOTION.
ENGAGED INCOMPLETE
CAPTURE /RELEASE
(3) SEIZED SECUENCE .
oUtPUT UNABLE TO
GEARING ON RELEASE
SHARE CLUTCH | PAYLOAD. CREW
ACTION
(4) SE1ZED REQUIRED.
INPUT
BEARING OM REDUNDANT PATHS
BACKUP REMAINING
CLUTCH, | eemesmes-ecaeoee
BACKUP EE
{5) SEIZED RELEASE.
GEAR TRAIN
BEARINGS.
j .
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